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Abstract 
 
Identifying damaged lands in Plateau Transylvanian based on space analysis, is based on combination of thematic 
layers, NDVI item and inclination, for realizing another thematic field that contains areas with the same characteristics in 
terms of theirs attributes. NDVI item had been analyzed for a large territory, Plateau Transylvanian, and complex, referring 
to clime and landscape that induce a series of differences in vegetation and by default in the level of vegetation covering in 
this territory. Reported at all area that had been studied, the vegetation free lands, is represented by 16% of all and the 
vegetation covered areas is 84%. From quantitative data, the damaged surfaces amount, derived after GIS space analyzing 
model, it can be observed clearly on the amount of studied territory that the amount of damaged fields is very small 7%, 
against relatively stable fields that totals 93%. The 128295 identified lands, sign up as territorial extension between 0.23-
209 ha. The largest territorial extension is represented by areas that range between 0.23 -7.3 ha, in proportion of 88%, 
larger than 7.3 Ha areas represent 12% of studied territory. Transylvanian Plain is the subunit that contains the largest area 
of damaged lands (13.81%), resulted by shaping, followed by Plateau Somesan (10.17%) and Plateau Tarnavelor (5.11%). 
The smallest damaged area territorial extension is noted on Subcarpathians Transylvania (2.9%). 
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1.Introduction 
 
The damaged fields, represent one of the 
main problems in area management from territorial 
planning strategies, putting accent, specially on 
agricultural fields (with implications in taking off 
from the agricultural circuit or improvement works 
for increasing productivity) urban limitary fields of 
cities (having the main purpose creating parks and 
recreation facilities) land areas that were left bare 
after massive deforestations and their irrational 
uncovering. 
 
 
* Corresponding author.  
Tel.: 0040264596384; Fax: 0040264593792 
e-mail: ioanpacurarcj@yahoo.com 
 
States that soil protection against degradation 
impose a new direction against soil resources, 
intended to mean both to rationally using of these 
resources as well as the attention on maintaining and 
improving their productive potential [1, 5, 8, 9, 10].  
Transylvanian Plateau is considered Central 
Unity of Transylvania and is subdivided in: Plateau 
Somesan, Transylvanian Plain and Plateau 
Tarnavelor [6]. 
 It is considered as a unity, extremely 
complex under all aspects including a significant 
low units like: Hills between Someşul Mare and olt 
Olt and Bistriţei’s Hills (Subcarpaţii Transilvaniei) 
in east and north - east; Southic Hollows (Sibiului, 
Apoldului and Făgăraşului), Alba Iulia – Turda lane 
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and Feleacului Hill in West and Plateau Purcareţ – 
Boiu Mare, Culmea Breaza, Suplaiului Hill and 
Năsăudului Hill in north.  
 Transylvania’s hilly zone had started 
individualizing as a consequence of alpine 
tectogenesis from carpathic areal, among with the 
beggining of neo-cretacic’s. A major importance in 
Transylvania Hollow sedimentation had Neogen and 
Paleogen, paleogenic fragments basicly 
characterizing north west part of the unity, and 
neogenic ones central and southic part of Hollow. 
The most important fractions located in paleogenic 
studied areas Eocene and Oligocene.  
GIS geographical analysis is a geomatic 
discipline of quantitative and qualitative study of 
spatial information, cartographic and informatics 
represented by georeferential data and entities, in 
order to decode their distribution in space and 
identifying new information for practical different 
utilities [3]. This spatial analysis is made by NDVI 
index (Normalized Difference Vegetation Index). 
NDVI index account had been developed and used 
for the first time in 1973 by Rouse at Teledetection 
Center of A&M University of Texas [7] and at it’s 
base of work, it has the radiation absorption and 
reflex of the vegetation trough plants way. 
Because of their chlorophyll, plants have the 
property to absorb very deep visual frequency 
specter (embodied in red band) and reflecting in 
close, infrared radiations.  
Along time, it had been developed a series of 
studies referring to quantitative and qualitative 
analyze, using satellite images. To reduce the 
number of parameters present in multispectral 
measurements to a single parameter, were developed  
 
 
vegetation indices, derived from different 
combinations, between spectral channels, in a way 
to bring out a certain type of vegetation depending 
on the spectral response of the analyzed surface. 
Most vegetation indices, as well as NDVI index are 
calculated as the ratio of reflectivity measured 
between the red and infrared bands of the 
electromagnetic spectrum.  
The choice of the two bands NDVI index 
calculation is not made in a random but takes into 
account mainly the contrast between vegetation and 
soil (maximum contrast in both bands), high 
absorption of chlorophyll in leaves and high 
absorption areas dense vegetation in the visible 
spectrum. 
 
2. Material and Method 
 
The identification of degraded complex 
model, involves the development of three models in 
the GIS which mainly relies on a specific database 
in vector and raster format, integrated as a form of 
equations of type overlay spatial multi-criteria 
analysis. Database structure (table 1) that was used 
in the modeling and identification process of 
degraded land, is composed of two main variables, 
input the equation for calculating the degree of 
vegetation cover and slope as raster representations 
as database derived and modeled. 
 Achieving specific database model is 
divided into two different parts depending on the 
requirements of the model, differing databases 
needed to calculate NDVI index and to identify the 
areas built unassimilated territories uncovered by 
vegetation (table 2). 
 
 
Table 1. Specific database 
 
Table 2. Specific data base of vegetation covered territories 
  
To achieve NDVI index were used satellite 
images with a resolution of 30 m, Released ETM + 
(Enhanced Thematic Mapper Plus), available for 
free download on the website expert: Global Land 
Cover Facility. Urban property settlements, as 
primary database is used to exclude the perimeters 
built from the database representing NDVI index. 
NDVI is a non-linear transformation of the visible 
bands red (band 3) and near infrared (band 4) being 
defined as the difference between these two bands, 
divided by their sum (1) values ranging between -1 
Data base name Structure  Type Way Attribute 
Vegetation covered     (NDVI index) Raster GRID shaped Numerical Value 
Slope Raster GRID shaped Slope in degree 
Data base name Structure Type  Way Attribute 
Spectral Bands Band 3 Raster TIF primary Pixel value 
Band 4 Raster TIF primary 
Urban property settlements Vector POLIGON primary Name 
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and +1 having undefined value when the red and 
near infrared are zero. 
 
                           (1) 
 
 
Where:  
             NIR- band 4 (near infrared) 
 R - band 3 (red) 
 
 
 Because the slope is one of the main factors 
in the equation GIS model input identification of 
areas of degraded land is treated as a model 
database, obtained by integrating primary database 
types (table 3).  
To determine the slope categories that 
influence the emergence and development of 
degraded lands were chosen slope categories 
proposed by [2, 4] with modifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Specific data base  
 
Table 4. Slope classification categories 
Slope Surface type Contemporary morphodynamic correlated with the type of anthropogenic use  
0,10 - 20 Slightly inclined ... but assumed risk if meadows flood... 
2,10 - 50 Moderate inclined ... mudflows, landslides and linear surface (runoff) ... 
5,10 – 150 Inclined ... landslides, mudflows ... runoff, torrents... 
15,10 - 350 Strong inclination ... Practical work shall correct ravines and torrents... 
> 350 Powerful slope+ sharp Gravitational geomorphological processes: geomorphological risk studies require, climatic 
 
 
3.Results and Discussions 
 
 Determination of land covered with 
vegetation using NDVI index (Normalized 
Difference Vegetation Index) in the Transylvanian 
Plateau involves geographic information systems 
that enable through development and correlation of 
several complex patterns of spatial analysis, 
territorial identification degraded surfaces. 
 Modeling territorial reality, in this case 
identifying models of degraded land, requires spatial 
analysis of several factors contributing to the 
emergence and development of spatial land 
degradation process.  
The main factors consider in this case are 
represented by the vegetation cover of the land as a  
 
 
factor of occurrence and slope of the land as factor 
of development and trigger the degradation process. 
For the four major subdivisions (fig.1) Somes 
Plateau, Transylvanian Plain, Plateau Târnavelor 
and sub-Carpathian hills were used quantitative 
regional analysis based on different degrees covered 
with vegetation, and analysis referring to the whole 
area studied, in order to bring out forward the 
vulnerability of each region and to propose relevant 
solutions depending on each specific.   
Analysis the spectral bands to determine the 
spatial index NDVI (fig. 2), using equation 1, could 
be achieved through spatial analysis modules of the 
program ArcGIS Geoinformation 10 (demo version) 
spatial analysis using the following equation: 
 
Data base name Structure  Type Way Attribute 
Level curve Vector Line primary Altitude 
DEM Raster GRID derivate Altitude 
 
Figure 1. Geographical subdivision of the 
Transylvanian Plateau 
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Figure 2. NDVI index spatialization 
((Float(NIR) - Float(R))/(Float(NIR) + Float(R))      (2)                    
         
           Following the application of spatial analysis 
equation (2) to the two spectral bands could achieve 
the stereo and identify areas bare of vegetation. The 
final result is a raster database (fig. 2) with values 
between - 0.96 and 0.98, values below zero 
representing no vegetation areas and higher values of 
zero representing sparsely vegetated surfaces, the 
close zero and surfaces with dense vegetation 
covering the high value, close to 0.98.  
        For a better highlight the areas covered by 
vegetation than those without vegetable state was 
achieved classification index representing NDVI 
values to values below zero, bare areas, and values 
above zero red ramp color gradually from light green 
to dark green depending on the degree of ground 
cover vegetation. 
At a first visual analysis of fig. 2 we can see 
easily the high land cover vegetation, standing out 
Târnavelor Plateau and sub-Carpathian hills with 
high coverage but also some areas, mainly the 
Transylvanian Plain, Somes Plateau and Plateau 
Secaşelor, with large areas not covered by 
vegetation.Quantitative analysis of NDVI index, 
performed on the Based on the histogram values 
(fig. 3) reveals high density of territorial areas with 
values above zero, exactly between 0 and 0.4 
indicating a good distribution of vegetation in the 
Transylvanian Plateau. 
 Density of values below zero, that indicates 
land areas with no vegetation, is also large relative 
to the total area of the study area. It can be observed 
a very high density of negative index values near 
zero values that are associated mainly constructed 
surfaces (fig. 6) and total lack of vegetation such as 
rock-date and sandy soils.  Compared to the total 
area of the territory studied, land free of vegetation 
have a share of 16%, and areas covered by the 
vegetation accounted for 84% (fig. 4). 
         Considering the fact that the entire surface of 
the Transylvanian Plateau is densely populated with 
a very complex structure settlements, we decided 
that the structure model of spatial analysis and 
identification of areas with no vegetation to consider 
territorial extension of the municipality and the 
water surfaces in the final identification of the 
concerned surface.  
         After excluding intravilan areas and aquatic 
(fig. 7) we can see a decrease of just 1% (fig.5) no 
vegetation territories, but great importance consists 
in the fact of exclusion not introduce errors in the 
final model spatial analysis that is not considering 
territories constructed as damaged areas (fig. 8). 
 
 
 
 
Figure 3. Histogram of NDVI index values 
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Figure 4. Pecent surfaces (including urban and water)   Figure 5. Percent surfaces (excluding urban and water) 
 
                         
                   
                         Figure 6. City limits index                                               Figure 7. Index corrected 
 
Quantitative analysis with reference to the 
areas occupied by each value of the index partly on 
geographical divisions, with special view to values 
sub zero, values identified as areas lacking of 
vegetation and thus degraded local areas can be seen 
(Fig. 9) high prevalence of their in Târnavelor 
Plateau, Transylvanian Plain and Somes Plateau, the 
smallest territorial extension is calculated for the 
Subcarpathians Transylvania. 
Land gradient (slope) defining factor for 
determining degraded territories 
 The concept of slope used in the present 
study, in the concept of slope expense is due to the 
fact that the analysis refers to the slope of the relief 
which is expressed in the sexagesimal degrees or 
centesimale and percentage. Achievement gradient 
in this case is seen and presented as a spatial 
analysis model whose main purpose GIS database 
generation (mainly slope land) that can be integrated 
with NDVI index in a complex spatial model 
concrete results in terms of territorial arrangement 
degraded surfaces. The component with the greatest 
influence on the development of degraded land, in 
terms of topography, slope is the slope, that the 
surface genesis of landslides, collapses, increasing 
surface erosion and so on, the surface slopes. 
Geoinformation softwares shall provide user a 
simple way to calculate the declivity. Submenu 
slope through spatial analysis grid extensions we 
have performed the calculation of declivity in 
degrees and percentages using a grid DEM database 
as a basis of calculation. The calculation of the slope 
using DEM involves finding maximum slope 
change between a grid cell and its neighboring cells, 
analyzed cell will receive a value of slope, 
depending on the slope and position of the other 
neighboring cells. 
 Regarding categories of slope used, they 
vary greatly, depending on the purpose for using 
their analysis. 
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Figure 8. Spatialization index NDVI corrected 
 
 
Quantitative analysis with reference to the 
areas occupied by each value of the index partly on 
geographical divisions, with special view to values 
sub zero, values identified as areas lacking of 
vegetation and thus degraded local areas can be seen 
(fig. 9) high prevalence of their in Târnavelor 
Plateau, Transylvanian Plain and Somes Plateau, the 
smallest territorial extension is calculated for the 
Subcarpathians Transylvania. 
 
Land gradient (slope) defining factor for 
determining degraded territories 
 The concept of slope used in the present 
study, in the concept of slope expense is due to the 
fact that the analysis refers to the slope of the relief 
which is expressed in the sexagesimal degrees or 
centesimale and percentage. 
 Achievement gradient in this case is seen 
and presented as a spatial analysis model whose 
main purpose GIS database generation (mainly 
slope land) that can be integrated with NDVI index 
in a complex spatial model concrete results in terms 
of territorial arrangement degraded surfaces. 
 The component with the greatest influence 
on the development of degraded land, in terms of 
topography, slope is the slope, that the surface 
genesis of landslides, collapses, increasing surface 
erosion and so on, the surface slopes. 
Geoinformation softwares shall provide user 
a simple way to calculate the declivity. Submenu 
slope through spatial analysis grid extensions we 
have performed the calculation of declivity in 
degrees and percentages using a grid DEM database 
as a basis of calculation. The calculation of the slope 
using DEM involves finding maximum slope 
change between a grid cell and its neighboring cells, 
analyzed cell will receive a value of slope, 
depending on the slope and position of the other 
neighboring cells. 
 Regarding categories of slope used, they 
vary greatly, depending on the purpose for using 
their analysis. 
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Figure 10. Land slope 
 
 
 
Figure 9. Identified areas of NDVI index, corrected 
 
 
The result of the analysis that we 
performed, Grid, declivity is also a a grid (fig. 
10), whose cells have the same resolution DEM's 
resolution which we have introduced in the 
equation computing, grid on which have 
occurred in the process of reclassification, the 
spatial query and morphometric modeling reality 
in terms of modeling for identification of 
degraded lands.  
Viewed as a whole throughout the study 
Transylvanian Plateau is characterized by 
relatively small and average declivity. 
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From the analysis weighted gradient categories in 
the entire study area stands out very large share of 
Class 5.1 to 15 degrees, 57% of the total followed 
by class 2.1 to 5 with 19% from total area (fig. 11).  
 
 
 
Figure 11. The share intervals declivity 
 
The two categories, along with categories 
ranging from 15.1 to 35 degrees and above 35 
degrees which are classified as moderately sloping 
and strongly sloping with an inclination increased 
with higher susceptibility to the development of 
morphological processes of slope with direct 
implication on degraded lands. 
Regarding the territorial expansion of the 
various classes of slope on the surface area analyzed 
geographic subunits one can observe a high 
percentage of declivity ranging from 5.1 to 15 
degrees in the all four subunits.  
General feature observed in the analysis of 
the whole territory, moderate slope to the sea, is 
captured at the level of geographical subunits, which 
causes susceptibility to development of degraded 
lands are also large (fig. 12). 
 
 
 
Figure 12. The geographical subdivision surface declivity ranges 
 
 
Geoinformatics software offer the possibility 
of achieving this type of analysis, ArcGIS Spatial 
Analyst extension through can achieve type spatial 
overlay analysis with high accuracy.  
Spatialization and representation can be 
degraded lands between thematic raster layers, only 
through spatial analysis equations. Equations of 
spatial analysis are designed by designer depending 
on objective and the available database. In order to 
achieve the intended use, as a condition of logical 
analysis, ID AND (and) that leads to the equation of 
spatial analysis: 
 
("NDVI index value" < 0) & ("Slope in degrees" >= 5) 
Equation component Explanation 
NDVI index value < 0 It identifies all areas of the territory studied with NDVI index value less than zero 
Slope in degrees >= 5 It identifies all areas of the territory studied with NDVI index value  bigger or equal with 5 degrees  
& logical identifier (and) 
 
  
The result of the spatial equation analysis is 
resulted in a map (fig. 13). In this map, there are 
represented all of areas at the same time meeting the 
two conditions set by the user to identify a particular 
type of degraded lands, which we took into 
consideration. 
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Figure 13. Damaged lands in Transylvania Plateau 
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Figure 14. The share degraded 
 
From the quantitative data related areas of 
degraded land, derivation from the implementation 
of GIS spatial analysis model, we can see very 
clearly on the whole territory study (fig. 14), the fact 
that the percentage of degraded land areas is very 
low 7%, relatively stable compared with land 
totaling a weight of 93%. The areas identified being 
128295 representing territorial extension between 
0.23 Ha - 209 Ha. Largest territorial extension is 
represented by the surfaces ranging from 0.23 ha - 
7.3 ha at a rate of 88%, higher areas of 7.3 ha 
representing 12% of the territory studied (fig. 15). 
The geographic subunits levels it can be observed 
the same distribution in terms of territorial extension 
degraded land surfaces, as on the whole territory 
land dominated by relatively stable land areas. 
 
 
 
Figure 15. The percentage of degraded land in the geographic subunits 
 
 
4.Conclusions 
 
From the quantitative data relating to 
degraded land surfaces derived from the 
implementation of GIS the spatial analysis model 
can be observed very clearly on the whole territory 
study, the fact that the percentage degraded land 
areas with very low 7% relatively stable compared 
with land totaling a weight of 93%. Areas identified 
that the number 128 295 enroll within the territorial 
extension 0.23 Ha - Ha 209. Largest territorial 
extension is represented by the areas between 0.23 
ha - 7.3 ha in 88%, greater than 7.3 ha areas 
representing 12% of the territory studied. 
Transylvanian Plain geographical subunit is the 
most degraded (13.81%), resulting from the 
modeling, which is explained through the spatial 
distribution of vegetation in general is very rare 
vegetation identified, or total lack of covered with 
vegetation combined land in places with high 
gradient surfaces with Somes Plateau followed by 
(10.17%) and Plateau Tarnavelor (5.11). Smallest 
territorial extension of degraded land records 
Transylvania's Carpathian (2.09%) where we high 
slope areas, which theoretically would be a driver of 
degraded but developing vegetation cover is very 
good, with higher average values 0.2 NDVI factor 
leading to cancellation of the equation slope factor 
spatial analysis. 
 Viewed overall the whole territory study 
Transylvanian Plateau is characterized by relatively 
small and average declivity. From the analysis 
weights by category of slope in the entire area of 
study stands out very large share of Class 5.1 to 15 
degrees, 57% of the total followed by the category 
2.1 to 5 to 19% from total area. The two categories, 
with categories ranging from 15.1 to 35 degrees and 
above 35 degrees that are classified as moderately 
sloping, tilted, with an inclination sharp and highly 
inclined with high susceptibility to the development 
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of morphological processes of slope with direct 
implication on degraded. 
Knowledge and introducing or maintaining 
the economic cycle of soil resources depending on 
their ability to be used for different usage without 
danger of degradation is a major concern and their 
management should be done so that through 
technology used to ensure economic efficiency and 
relationships harmonious with the environment 
without damaging the quality of soils and their 
fertility potential. 
Are required to establish measures to prevent 
and halt the degradation phenomena or unfavorable 
evolution of soils and soil improvement resources to 
increase their production capacity and restoration of 
degraded land Anthropic under various conditions to 
recover as much as possible past landscapes. 
In conclusion it can be said that the spatial 
analysis model presented can be used in the 
identification of areas with degraded lands 
depending on factors taken into account. The 
accuracy of the model can be higher if we add other 
factors generating or restriction of land degradation 
process. 
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